The Pi z HOH exchange reaction of oxidative phosphorylation is considerably less sensitive to uncouplers than the Pi T ATP and ATP ;± HOH exchanges. The uncoupler-insensitive Pi 2. HOH Previous findings have shown that the Pi T HOH exchange is less sensitive to 2,4-dinitrophenol than the Pi T. ATP exchange or the capacity for net oxidative l)hosphorylation (10) (11) (12) . However, the significance or the source of this exchange has not been known. The possibility exists that it might reflect activities of enzymes such as alkaline phosphatase or pyrophosphatase known to catalyze a Pi ± HOH exchange (7), perhaps activated in some manner by 2,4-dinitrophenol. In addition, whether such behavior is limited to 2,4-dinitrol)henol or might be shown by more potent uncouplers of oxidative phosphorylation has not been shown. Results with other uncouplers and with oligomycin inhibition reported here cover these points.
steady-state phosphorylation conditions. These results lead to the working hypothesis that in oxidative phosphorylation energy from electron transport causes release of preformed ATP from the catalytic site. This release could logically involve energy-requiring protein conformational change.
A basic premise in most studies of oxidative phosphorylation has been that energy from oxidations serves to form a "highenergy" precursor to ATP or in some manner to cause formation of the terminal covalent anhydride bond in ATP. The purpose of this communication is to present experimental evidence for a distinctly different mode of energy inqput for net ATP synthesis, namely that energy is used to bring about release of a preformed, noncovalently bound ATP from the catalytic site.
The experimental evidence for this new concept and for a molecular explanation of the 180 exchanges is of two principal types. One is the measurement of the effect of uncouplers of oxidative phosphorylation on the relative rates of 32p and 180 exchanges characteristic of oxidative l)hosphorylation. The observation of a Pi > HOH exchange not blocked by uncouplers of oxidative phosphorylation but inhibited by oligomycin predicts that ATP might be formed at a catalytic site even though sufficient energy for net ATP synthesis is not available. The second type of evidence is the detection of such firmly bound ATP and the characteristics of its labeling bỹ
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The discovery of the ability of mitochondria to catalyze a rapid exchange of oxygens of inorganic orthophosphate (Pi) with water (Pi z HOH exchange) (1) prompted experiments demonstrating the Pi T ATP exchange (2, 3) and the ATP T HOH exchange capacities of mitochrondria (2, 4, 5) . Every ATP molecule formed in net oxidative phosphorylation shows extensive incorporation of water oxygens into the y-phosphoryl group (4, 5) . Any mechanism proposed for oxidative phosl)horylation must account for this oxygen exchange. Suggestions have included a dynamic reversal of the overall process of oxidative phosphorylation (2, 6) , the reversible formation by addition of water of l)entacovalent phosphorus intermediates (7, 8) , or the exchange in an unspecified manner of a phosphorylated intermediate of oxidative phosphorylation (9) .
Previous findings have shown that the Pi T HOH exchange is less sensitive to 2,4-dinitrophenol than the Pi T. ATP exchange or the capacity for net oxidative l)hosphorylation (10) (11) (12) Fig. 1 for S-13 with mitochondria are also observed with 2,4-dinitrophenol and m-chlorocarbonvlcvanide phenylhydrazone.
Important for the present considerations are the demonstrations, not given in detail here, of the effects of oligomycin.
This antibiotic is a potent inhibitor of oxidative phosphorylation and inhibits the Pi T HOH exchange (14) . In the absence of uncouplers and under conditions like those described with (Fig. 2) , likely due to very low Pi ¢=+ ATP exchange activity, was observed.
Conditions of the experiment as reported in Fig. 2 require that the rapid incorporation of 32pi into ATP occurs by exchange and not by net synthesis, that is, as a result of rapid reversible formation of a small steady-state level-of [22P ]ATP. As noted in Fig. 2 Fig. 2) indicates noncovalent binding. That the released 32P-labeled compound was ATP was showal by its identity with authentic ATP in acid hydrolysis, cochromatography on anion exchange resin, and susceptibility to hexokinase.
Previous experiments have shown that the Pi 4 HOH exchange rate increases considerably with increase in Pi concentrations above 10 mM, the concentration used for experiments of Fig. 2 (25) . A conformationally interlinked matrix of proteins within the membrane provides an attractive hypothesis for capture, transmission, and use of energy in oxidative and photosynthetic phosphorylation, active transport, and energy-linked reduction. An interesting possibility is that in conformational coupling, energy use and donation to a membrane matrix may be in amounts considerably less than that equivalent to hydrolysis of one ATP molecule. 
